A fusogenic segment of glycoprotein H from herpes simplex virus enhances transfection efficiency of cationic liposomes.
Low cellular uptake and endosomal escape are regarded as major limitations for nonviral gene delivery. In the present study, we use cationic liposomes incorporating fusogenic peptides from glycoprotein H of herpes simplex virus to improve cellular internalization and endosomal release of cationic liposome-DNA complexes. A synthetic analogue of a fusogenic peptide domain in glycoprotein H from herpes simplex virus was evaluated for in vitro gene delivery. The fusogenicity of the peptide was evaluated by a lipid mixing assay in neutral and acidic environments. The influence of the peptide on cellular internalization and subcellular distribution of Lipofectamine-pGL3 complexes were evaluated by flow cytometry, fluorescence microscopy, and confocal laser scanning microscopy. The effect of the peptide on transfection efficiency of cationic liposomes was also evaluated by luciferase assay in human cell lines. A pH-sensitive fusogenicity of the wild-type peptide was observed. In the lipid mixing assay, the peptide mediated 80% membrane fusion at pH 7.4 at a 0.05 : 1 (peptide : lipid) mole ratio. At pH 4.5, 100% of membrane fusion was observed at a 0.005 : 1 ratio. Adding the peptide to Lipofectamine-pGL3 complexes significantly increased cellular uptake and, thus, increased transgene expression up to 30-fold in human cell lines. Nuclear localization of the DNA complex by the fusogenic peptide was observed by confocal microscopy. A synthetic analogue of a fusogenic peptide domain from herpes simplex virus has been proven to improve cationic lipid-mediated transfection in vitro. The application of this fusogenic peptide will lead to improved strategies for transfection and successful gene therapy.